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III. A Table of the Equations to equal Altitudes, for the La- 
titude of the Univerfity of Cambridge, 42" 23' 28" N. with 
ah Account of it's Confiruiiion and Ufe. By the Reverend 
Joseph Willard, Prefident of the Univerfity. 

TH E regulation 6f a clock, which is made ufe of for 
aftronomical parpofes, is of the utmoft importance. 
tJnlefs it's- going is accurately afcertained, the observations made 
by it, however excellent in other refpedts, can be of no ufe. 
Every thing, therefore, which tends to facilitate it's regulation, 
is worthy of attention. 

The beft method to afcertain the going of a clock, where a 
perfon has not a tranfit inftrument fixed in the meridian, is by 
equal altitudes of the fun, taken by fome inftrument adapted 
to the purpofe. Hadley's odtant is the moll eafily obtained ; 
and double altitudes may be taken by it, by reflection from a 
bowl of fome liquid, which will not be eafily put into motion 
by the air. The oil of tar, or very clean molafies will anfwer 
tiie purpofe well. 

The method is, to take the altitude of the fun's upper or 
lower limb, or both, in the morning as far from noon as may 
be convenient, and note the time by the clock to a fecond. 
The time muft be noted in the afternoon, when the altitude is 
the lame. Then, add half the interval between the two obier- 
vations, to the time of the morning obfervation, which will 
give the time by the clock, nearly, when the fun's center palled 

the 
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the meridian. This would be the apparent noon exadtfyv 
if the fun did not alter his declination : But as this is con- 
stantly varying, a imall : equation, arifing from the change of 
declination between the forenoon and afternoon observations, 
muft be applied to the time of noon thus found, except at the 
folftices, when the variation is too fmall to make any equation. 
necefTary. 

iL L U & T R A T ION. 

In Plate I... Fig... VL let EPQL be the hour circle of fix 
o'clock, and ECQji portion of the Equator. Let P be the 
north-pole, L the fbuth ; and PZL the meridian of ibn^ 
place. Let the arc IZt mark the latitude of a given place :: 
Then, the point Z will be it's zenith ; and the arc HOR will 
be a portion of the horizon, O being 90 ° diftant frorrfZ. Let 
the arc mxg mark the fun's declination^ in the morning, at a 
time when his altitude is taken,, and avn the declination in the 
afternoon, when his altitude is die fame as in the morning ob- 
iervation . Let the angle ZP o be the diftance of die fui\ from 
the meridian, at the time of the morning obfervation = the 
half interval between the forenoon and afternoon observations, 
nearly -, then fide PZ will be the co-latitude of the. place, the 
fide Po the fun's co-declination,. and the fide Z© the fun's co- 
altitude or zenith diftance. Let the co-altitude Zo be fet off 
from Z to r, a point in the arc. of the fun's declination, at the 
time of the forenoon obfervation, and through r draw the arc 
PrL. Let Zo alio be iet off from Z to $, a point in the arc 
of the fun's declination, at the time of the afternoon obferva- 
tion, and through S draw the arc PSL. Then,, it will be evi- 
dent, 
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dent, that when the fun has the fame zenith diftance in the af- 
ternoon obfervation that he had in the forenoon, he will be 
further diftant from the meridian by the fpace pq, meafured 
upon the Equator, equal to the angle pVq. Bifect the angle 
©PS, and draw the pricked arc P<5L, (the fame as adding the 
half interval to the time of the .forenoon obfervation) which 
mews the mean noon ; but it is as much after the apparent 
noon, or the true time of the fun's pafiing the meridian, as 
the fpace C^ upon the Equator, which is equal to half pq. 
The time anfwering to Cb, therefore, muft, in this cafe, be 
fubtra&ed from the mean noon, which will reduce it to the 
meridian PCL, or, which is the fame thing, give the true time 
when the fun paffed the meridian, by the clock. This equa- 
tion, Cb, may eafily be found trigonometrical ly, by the trian- 
gles PoZ and PSZ. 

E X ATVI P L E. 

At Cambridge, latitude 42 ° 23' 2S" N. fuppofe the altitude 
of the fun taken April 2, 1783., at 8 h - 40', A. M. i.e. at f- 
20% or 50% from the meridian, and the correfponding altitude 
taken in the afternoon ; required the equation to the corref- 
ponding altitudes ? 

April2,i78 3 ,at3 h -4o',A.M.| 56i/ooy/Com _p o84059/ Q „ 

o's declination, J 

At 3 h - 20', P. M. ditto, 5 7 22 Com.=PS 84 52 38 
Co-latitude, .2= P Z 47 36.32 

Angle ZPo *= 3 h - 20' =50 © o 

In 
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In the triangle ZPo, given fides PZ andP©, and the includ- 
ed angle ZPo, to find fide Zo the co-altitude or zenith cbT- 
tanee of the fun at the time of obfemtion ; ? ZV is perpendicu- 
lar to Po . 



Radius, 

:. Sine co-angle ZPo 

:.: Tangent PZ 

r Tangent fegmentP/ 
Po 

DhT. = fegment 0/ 

Sine Co-P/' 
: Sine Co-©/ 
:: Sine Co-PZ 

: Sine Co-Z© 
Zo=ZS 



* & rt // 



40* o f a 

47 36 3 2 



9 80&I675. 
t& 0396048 



35 9 ^ 
84 59 0* 


9 


8476723 


49 49 5* 






54 5^ 54 
40 10 6 

42 23 2& 


9 
9 
9 


9 I *557I 
8095836 

8287809 



3 2 7 55 

57 52 5 



9_ 7258072 



In the triangle ZPS ate- given the three fides to- find angle 
ZPS. 



PZ 
PS 
ZS = Zo 

Sum of fides 

£fum 

£ fum—PZ 

r i fiim— PS 



47 36 32 
84 52 38 

57 5* 5 



19a 


21 


15 


95 


10 


37> 5 


47 


34 


5> 5 



10 17 59» 5 
K 



PZ 
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PZ Sine 47 36*42 " 9 8683857 

x PS Sine 84 52 35 9 9982618 

19 8666475 

: Radius fquare, 20 

:; ftum of fides — PZ = Sine 47 34 5, 5 9 8681039 

x f 'ftp of fides — PS = Sine 10 17 59, 5 9 2523671 

I ■!■ » !■■■ Mill » ■■ 

; Sine of fquare of f A ZPS 2 | 19 2538235 



Sine of 4. Z. ZPS 25 333,7 9 6769 117 

x 2 

Angle ZPS ' 
Subtract ZPo 

Remains fpace jfty, or angle pPg 



5° 


7 


7» 4 


5° 








7 


7» 4 



Reduced to time, 28 " 29% 6 

he 4. of which is Ci = the eq 
tion to the equal altitudes;. 



The-iofwhichisG£==theequa-7 

f I 4 1 4» ° 
s> -J 



This method is accurate, but tedious ; and to fliorten the 
work, formulas have been invented. One deduced by Mr. 
William Wales from art. .256 of Simpfon's Fluxions is, perhaps, 
as eafy and concife as any. It is divided into two parts. The 
iirft is compofed of the change in the fun's declination, during 
half the interval between the obfervations, multiplied by the 
co-fecant of the funis horary angle at the times of the obferva- 

vations, 
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tions, multiplied again by the tangent of the geographical lati- 
tude. The fecond part confifts of the faid change in the de- 
cimation, multiplied by the- tangent of the fun's declination, 
multiplied again by the co-tangent of the fun's horary angle. 
When the fun's declination is north, this fecond part of the 
equation is to be fub traded from the firft ; but when it is-fouth, 
it is to be added to it ; and the difference or fum-will be the 
equation to the equal altitudes : Which equation is additive, 
when the fun is declining fouthward ; i. e. when the declina- 
tion is north decreafing or fouth increafing ; but when the con- 
trary, it is fubtraftive. 

Thefe rules are to be obferved, when the latitude is north :• 
They mull be inverted, when it is fouth. 

The exactnefs of this formula will appear, by making ufe 
of the foregoing example. 

Whole change in declination 6' 22". Half do. 3' 1 1 " added 
to 5 1 ' o", the declination at the time of the morning obfer- 
vation, gives 5 4' 1 1 " for o's declination at noon. 

Half change of declin. 3'n" — 191" 22810334 

x Secant of co-hour angle, 40 ° o' a 10 1157460 

x Tangent of the latitude, 42 23 28 9 9603952 



Firft part of the equation, 227, 6 2 35717^ 

K 2 Half 
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Half change declination 1 9 1 '< 2 2810334 

x Tangent declination, 5 4'n 8 9479970 

x Tangent co-hour angle, 40 o o 9 9238135 

Second part of the equation, 14, 2 1 1528439 

Which fubtra&ed from the firft part, 227, 6 
Leaves theecuiat. to the equal altitudes, 213, 4 

= 3 33> 4 
x 4 



The equation in time, 14" 13'", 6 

By this formula was the following table calculated ; but it 
is to be obferved, that the fun's longitude, inftead of the decli- 
nation anfwering to it, is put down for the argument, as being 
-the moil convenient. 



.A 
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A TABLE of the EQUATIONS to equ^l Altitudes. For Lat. 42 23' 28" N. 













Half Interval between 


the Obfervations. 












Q's lon- 


fi. M. 


H. M. 


H. M. 


H. M, H. M. 


H. M. 


H. M. 


H. M. H. M. M. M. 


rt. M. 


H. M. 


H. M.,H. M. 


rt. iVi 


ti. to. 


gitude. 


II 

// /// 


II IO 

// III 


II 20 

// a 


II-JO 


II 40 

« HI 


II 50 

// in 


Ill 


III10 

// III 


-III20 


III30 


III40 

H III 


III50 

n hi 


IV 

// ill 


IV 10 
n 111 


IV 2C 

// III 


IV 30 

* in 


S. D. 


// /// 


// * 


// /// 


// HI 


— 


14.25 


'4-33 


14.41 


14.49 


I4.58 


*5- 7 


r 5 .!6 


15.27 


1540 


15.54 


10. 7 


16.22 


ik-38. 


16.55 


'7-13 


'7-33 


5 


l 3 : 5 2 


14. 


14. 9 


14.18 


14.27 


H-37 


14.47 


14-59 


15.12 


15.26 


15.40 


15.56 


16.15 


16.31 


16.51 


17.13 


10 


«3-i3 


13.22 


•3-3 1 


»3-4*> 


13-5° 


14. 


14. 1 1 


14.24 


H-39 


*4 ; 54 


15- 9 


15.25 


J 5-43 


16. 2 


.16.23 


16.44- 


l 5 


12.31 


12.41 


12.51 


13..1 


13.11 


13.21 


I3-32 


1346 


14- 1 


14.17 


14.32 


14.49 


15- 7 


15.26 


'5-47 


16.10 


20 


"•4? 


u-55 


12. J 


1 2. 1.5 


12.26 


12.37 


12.49 


i3- 3 


13.18 


'3-33 


13.50 


14. 7 


14.26 


1446 


15. 8 


*5-3° 


2 5 


10.56 


11. 
10.16 


11.16 
10.26 


11.27 


1.1.3& 


11.49 


12. 2 


12.16 


.12.3,1 

11.40 


1246 
11.55 


'3- 3 

£2.12 


13.21 
12.30 


13.4c 
12.50 


14. c 

13.11 


1423 
*3-33 


14.46 

14.56 


I — C 


10. 6 


10.36 


1047 


10.59 


II. 12 


11.25 


5 


9. 4 


9 2 3 


9-34 


9.44 


9-55 


10. 7 


ro.19 


1 10.32 


10.48 


n- 3 


11.20 


11.38 


11.58 


12. 19 


1 2.40 


13. 2 


IC 


8.21 


8.30 


8.40 


8.5:0 


9. 1 


9.12 


9.25 


9-39 


9-54 


10. 8 


JO.25 


10.42 


11. 1 


II. 21 


11.41 


12. 4 


*5 


7.27 


7-36 


7.46 


7-55 


-8. 6 


8,17 


8.29 


8.42 


8.56 


9.10 


9.26 


9-44 


10. 3- 


I0.22 


10.42 


". 3 


2C 


6 -35 


6-43 


6.52 


7. 1 


7wi 


7.21 


7-33 


7>45 


7-59 


8.13 


8.28 


8-44 


9. 2 


9.2<* 


9-39 


9.58 


25 


5-43 


5-5° 
4*5 8 


5.58 
5- 5 


6. 7 


6.16 

5.2c 


6.26 


6-37 


! 649 


7- * 


7-13 
6.13 


7.27 


741 
6.38 


7-57 
6.52 


8.14 
7. 7; 


8.32 
. 7-2 3 


8.50 
740 


II— C 


I"" "■- 

4- J 2 


5>« 


5.29 


5.39. s-5° 


6. .2 


6.25 


5 


4. 


4- 6 


4-13 


4.20 


4.27 


4-35 


4-431 4-52 


5-2 


5.1 1 


5-21 


5-32 


5-44 


5-57 


•6.1 1 


6.26 


it 


3.10 


3- 1 ? 


3.21 


3- 2 7 


3-33 


■3-39 


3-4<>, 3-53 


4. 


4- 7 


416 


4-a>6 


4-3^ 


4-47 


4-49 


5.12 


15 


2.22 


2.25 


2.29 


2 -33 


2.38 


2-43 


248 


2-53 


2.59 


3- 5 


3-!2 


3-J9 


3-27 


, 3-3 b 


3-40 


3-55 


2C 


J-33 


'■35 


1.38 


1 .41 


144 


148 


1.52 


1.56 


2. 


2- 3 


2. 7 


2.15 


2.18 


2.24 


. 2.30 


2-37 


25 


0.45 

. — 
0. c 


0.46 
0. c 


0.47 
0. 


049 


0.51 


o-53 


0.55 

0. 


0.57 
0. 


°*59 


1. 1 

0. 


■■'• 3 

0. 


i. 5 

0. 


1. 8 

0. 


i>ii 

0. c 


i-i5 

0. 


1. 19 

0. C 


III+ 


0. 


0. 


0. 


0. 


5 


0.45 


c.46 


0.47 


0.49 


o.yi 


°-S3 


0.55 


0.57 


0.59 


r. 1 


i- 3 


"• 5 


1. 8 


• 1. 11 


1.15J 


1. 19 


10 


I -33 


'•35 


,.38 


1 .41 


144 


148 


1.53 


1.56 


z, .0 


2- 3 


2. 7 


2.12 


2.18 


2.24 


2.30 


2-37 


35 


2.22 


2.25 


2.29 


2-33 


2-37 


.2.42 


2.47 


2.52 


2.59 


3- 5 


3.12 


3-i9 


3-27 


3-3^ 


3-45 


3-55 


20 


3- 9 


3-M 


3-i9 


3-24 


3-3C 


3-37 


3-44 


3-5' 


3-59 


4. 6 


4.15 


4.26 


4-3<> 


4-47 


4-49 


5.11 


25 


3-58 
4.50 


4. 4. 
M7 


4.11 
5- 4 


4.18 
~i 


425 
5.19 


4-33 


4.41 


4-49 


4.58 


5- 7 


5.18 

, ! 
6.22 


5-3° 
6.36 


542 
6.50 


5-55 
7.6 


0. 9 

7.20 


6.24 

7.36 


IV+ 


5.28 


5-38 


548 


5-59 


6.10 


s 


5-43 


5r5° 


¥-5» 


6. 6 6.15 


6.24 


6-35 


6.46 


6.59 


7.1 1 


7.25 1 740 


7.56 


8.13 


8.31 


8.49 


10 


6-34 


6.42 


6.50 


6.59 7. 9 


7.20 


7-3 1 


7-43 7-5 6 


8. 9 


8.24 8.40 


8.58 


9.16 


9-35 


9.56 


1? 


7.26 


7*34 


7-43 


7.52, 8. 2 


\ «-i.3 


8.25 


8.38 1 8.52 


9. 6 


9.22; 9.39 9.57 


1 ci 6 


10.37 


10.59 


20 


8.19 


8.27 


, «•■»« 


S46 8.57 


9. 9 


9.22 


9.36! 9.50 


10. 4 


10.21 IO.38 IO.56 


n.:6 


11.38 


"•59 


25 


9. 9 


9.18 

IO.IC 


9.28 
10.20 


9-39] 9-5c 
10.30 10.41; 


10. i 

10.53 


10.13 


10.27 10.42 
11.20 n-35 


10.57 


IH4 


11.31J11.50 
12.24.1243 


12.11 

13- 3 


J3-33 

13-25 


iMoj 

I 34'j ; 


V •+/ 


10. X 


II. 6 


1 149 


12. 6 


5 


10.51 


II. c 


11. 9 


II.I;9 II.3C 


;II42 


11.55 


12. 9 12.24 


* 2 -39' I 3-5 6 l 3-H' l 3-33 


'3-53 


14.15 


14. 3* i 


10 


11.39 


I I-4&L 


11.57 


12. 7'l2.lfc 


.12.29 


12.41 


12.55 1 3- lc 


13.24 12.56 13.59 14.18 


14.38 


15. c 


15.22: 


J 5 


12.24. 


12.33 


12.-12 


1 2-5 2* 1 3. 3 


I3-M 


»3- 2 5 


i3-3 8 »3-52 


14. 8 14.23 1440. 14.5b 


15.17 


'5-3* 


15.5/,! 


20 


13. 8 


1 Vi 5 


13.23 


I3-32! I3-42 


•13-53 


14. 4 


14.18 14.30 


'4-45 I 4-59*i5- I 5 x 5-32 


15.51 


16.12 


I0 -3J ; 


25 

VI -r c ! 


*3-43 
14.17 


13-5' 
14.24 


14. 
14.32 


14.10' I4.2C 


14.30 
14.59 


14.40 


14.51 15. 4 


15.18ji5.31j 


1546,10. 2 


16.2c 

~m — 


16.4c 
x 7- 3 


1 7 ■ i : 


I4.4O 


144c, 


-■ ■ 1 '" I ' > 

15. 815.19 15.31 115.44; 15.57- 


16. 12 


16.28] 


1645 


17.2.,! 



73 



ASTRONOMICAL A no 



A TABLE of the EQUATIONS to equal Altitudes. For Lat. 42° 23' 28" N. 
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7-3 2 


7*33 














- 




15 


5-45 


5-45 


5-45 


5.46 


l 5-46 


5.46 


5.46 


5-47 


5-47 


















20 


' 3-5i 


3-5 1 


3-5i 


3-52 


3-52 


3-? 2 


3-52 


3-53 


3-53 
















25 


1.59 

0. 


1.59 

0. 


1.59 
• 0. 


1.59 

c- 


1.59 

0. 


1.59 


1.59 


I-.59 
0. 


2. 0! 












— 




IX— 


0. 


0. 


0. c 






5 


1.59 


1.59 


1.59 


1.59 


j.59 


1.59 


1.59J 1.59 


2. O 














; 




10 


3-5' 


3-5i 


3-5i 


3-5 2 


3-5 2 


3-52 


3-52 3-53 
5.46 5.47- 


3-53 


















J5 


5-45 


5-45 


5-45 


5.46 


5.46 


5.46 


5-47 














: 




20 


7-3° 


7-3° 


7-3 1 


7-3 1 


7-3 2 


7-32 


7-33 


7-33 


7-34 


















25 


9. 6 
iQ-33 


9. 6 
10.35 


9- 7 
10-35 


9. 8 
10.36 


9. 9 

10.37 


9.10 
1.0.39 


9.1 1 

10.41 


9.12 
10.43 


9.14 

10.45 



















X— c 




5 


11.51 


11.52 


n -53 


11.54 


1 1.56 


11.58 


12. 


12. 3 


12. 6 


12. 9 
















10 


12.5J 


f 12.59 


13. 


13. 1 


13. 2 


13- 4 


13- 5 


13. 8 


13.12 


1 3- 1 7 


i3- 2I J 












15 


13-5: 


» 13-54 


13-55 


J 3-5 6 


* 3-5 « 


14. c 


14. 2 


14. 6 


14.11 


14.16 


14.20J14.26 






■ 






20 


H-3< 


1- I4-36 


.4.38 


14.41 


14.45 


14.49 


14.52 


14.56 


15. c 


*5- 5 


15. 9 I5- J 5 


15.22 










25 


r 5- . 
15.2, 


? 15- 7 
i 15-29 


15.10 
»5-33 


J5*'3 

'5-37 


15.17 
15.42 


15.22 
15.48 


15.26 


I5-3 1 
t J 5-59 


l 5-Yi 

16. ( 


J 5-43 
5 16.13 


15.49 
16.19 


15.56 

16.27 


16. 4 
16.36 


16.45 




— 




XI — c 




5 


iW3 


5 15-39 


15.44 


• 15-49 


I S-55 


16. 1 


16. ' 


1 16.15 


1 6.2' 


t i°-3> 


it>-35 


16.46 


16.48 


17. 8 








IC 


'5-3 


5 15.41 


15.46 


) !5.52 


t l S-5< 


) 16. 6 


> 16.1' 


5 16.52 


16.31 16.41 


16.46 


) 16.58 


17. 1 


17.22 


'7-34 






15 


15.2 


9 15-35 


15.4.1 


l 5-4" 


*5-5A 


I 16. 5 


1 16.K 


> 16.19 


16.29: 16.3c 


j 16.4c 


)IJ. 1 


17.14 


17.27 


17.41 






2C 


> 15'.!" 


f 15.21 


15. zi 


i i5-3< 


' >5-4 ( 


> 15.5: 


! 16. < 


2 16. § 


16.19:16.3c 


> 16.41 


16.54 


17. 8 


17-23 


I7-3S 


> 17-56 




2j 


14.5 


3 »5- « 


» 15. t 


i 15.16 


> 15.21 


• 15-3' 


f 15-4 


» 15.52 


16. 3116.1^ 


- 16.2- 


> 16.41 


16.56 


17.12 


17.29 17.48 






1 * 






| | . 




— 




....,, 




..„.„„«■' Jl Ml 




— c 


) 14.2 


5' 14-3. 


i 14-4 


M4-4' 


? H-5 ! 


} 15. 


7I15.1 


6115.27 


!5-4< 


3)15.5. 


\)i6. - 


1 16.22 


16.38 


16.55 


17.13 


! 1 7-33 



MATHEMATICAL PAPERS. ft 

The ufe of the foregoing table will appear eafy by an exam- 
ple. 

April 12, 1782, the following correfponding double alti- 
tudes of the fun were taken at Cambridge with Hadley's oc- 
tant. 

D. Alt. floren. Obf. Afternoon. Interval. £ Interval. Mean Noon. 
Sun's up- 1 54°oo' 7" 56' 27" 4*11' o" &14! h" 4 h 7' iSy i2 b 3*43*30^. 
perlimb. 3 58 00 8 7 33 3 59 50 7 52 17 3 56 8|. 12 3 41 30 

Sun's low-1 59 20 8 14 18 3 S3 ° 7 3 8 4* 3 49 21 " 3 39 ©o 
erlimB.'j.6i 20 8 20 3 3 47 22 7 27 19 3 43 39 12 3 42 3? 



Mean noon by the clock by the above obfervations, 12 3 41 37 

Equation by the table for change of declina. during the f interval, —13 49 

Apparent time by clock when.O's center paffed the meridian, 12 3 27 48 

Hence, we find that the clock was 3' 27 <' 48'" too fall for. 
apparent time, 

The mean 4. interval to thefe correfponding altitudes is 3"- 
54' 6 ". The fun's longitude at noon, on the above day, was,, 
at Paris, by Connoifance des 'Temps, o s - 22* 40' j therefore, al- 
lowing for the difference of meridians, it was at Cambridge, o s - 
22 52'. Hence, by taking the proportion in the table be- 
tween the equations for the f interval 3 h - 50' and 4 h> o', and 
for the longitudes o s - 20 ° and o s - 25 % for the i interval 3 h - 
54' 6" and the longitude o s - 22 52', we fliall find 13" 49'", 
as in this example. 



The 



go ASTRONOMICAL ano- 

The table of equations to equal altitudes is calculated for la- 
titude 42 ° 23' 28" ; but by adding or fubtracting the follow- 
ing fmall equations, or proportional parts of them, the general 
equations may be f©Hnd, as far as two degrees in latitude more 
•r two degrees lefs. Thefe fmall equations are put down with 
their fign for the fun's longitudes, the half intervals and the la- 
titudes to which they are calculated y and they need no expla- 
nation. 

$ Intervals. § Intervals. 

Oil) III III O I II l» II III 

S. o S. » 3. o fLat.41 23 a8N Equ. — 30 — 36. LaJ.40 23 s8 Equ. — 59— 1 11 

,©'»long. o oft VI. oCLat.43 S3 a8 -f - 3 r + 37« Lat.44 23 28 +1 3,^1 if 

©'slong. 1. 15 IV, 1; cLat.41 43 28 ~-2i.— 26. Lat.40 23 28 — 42— J£ 

VU.15ftX.1j' .iJLat.43 «3 a& & 22+ 27. Lat.44 23 28 -f 45 4* 51 



£ * «*• ♦ £ 



